INTRODUCTION
The Ntem Complex of Southern Cameroon (Fig. ) , in the northwestern area of the Archaean Congo Craton, has been a major focus of geological studies (e.g., Champétier de Ribes and Aubague, 956; Delhal and Ledent, 974; Bessoles and Trompette, 980; Maurizot et al., 986; Nedelec et al., 990; Nsifa et al., 993; Toteu et al., 994; Tchameni, 997; Shang, 200; Tchameni et al., 200, 2004; Shang et al., 2004a Shang et al., , 2004b Takam et al., 2006; Shang et al., 2007; Pouclet et al., 2007) . Maurizot et al. (986) subdivided the southern part of Cameroon into the Palaeoproterozoic Nyong unit and Archaean Ntem Complex. The Ntem Complex is bounded by major thrusts that separate it from the Nyong unit (Lerouge et al., 2006) in the northwest (Fig. ) and the Pan -African Yaounde Group in the north. Maurizot et al. (986) further subdivided the Ntem complex in Southern Cameroon into the Intrusive Series and the Banded Series. The Intrusive Series comprises the northern part of the Ntem Complex and is predominantly composed of TTG (tonalite, trondhjemite, and granodiorite) suite and magmatic charnockitic suite (Pouclet et al., 2007) (Fig. ) . The TTG suite is widely exposed at the northeastern part of the Ntem Complex. Rocks in this suite are strongly mylonitized and retrogressed along the thrust boundary with the Pan -African Yaounde Group, whereas the magmatic charnockitic suite appears as distinct bodies within the Intrusive Series (Fig. ) . The Banded Series is distributed over the southern part of the Ntem Complex and is dominated by highly deformed granitic gneiss. Locally gneisses include orthopyroxene -bearing gneissose granitoids. K -rich granites and syenites of younger ages (Tchameni et al., 200 ) also occur as distinct intrusive bodies within the Intrusive Series. In places, charnockitic xenoliths occur in the granodiorite and tonalite. In addition, metagraywacke, ironstone, sillimanite -bearing paragneiss, and amphibolite, which are probably remnants of supracrustal rocks, occur as large xenoliths in both the Intrusive and Banded Series (e.g., Nsifa et al., 993; Tchameni, 997; Shang, 200; Tcha-meni et al., 2004) . The charnockite suite and supracrustal rocks exhibit multiple deformational fabrics; an E -W to WSW -ENE trending foliation overprinted by a NE -SW foliation, whereas the K -rich granites show a predominant N -S trending foliation (Takam et al., 2006) . Several geochronological studies have been conducted on the northern part of Ntem Complex (Delhal and Ledent, 974; Toteu et al., 994; Shang et al., 2004b; Tchameni et al., 200, 2004; Pouclet et al., 2007) . Tchameni et al. (2004) reported single zircon evaporation Pb -Pb ages (3.4 Ga to 3.07 Ga) and Nd model ages (T DM ) of 3.4 -3.0 Ga from metasediments and amphibolites in the Ebolowa area. Recently Pouclet et al. (2007) reported zircon Pb -Pb evaporation ages of charnockite and tonalite from the northern Ntem Complex and suggested that the charnockite was emplaced at ~ 2.90 Ga and tonalite, which intrudes charnockite, at ~ 2.83 Ga. They further suggested that the Nd model ages (T DM ) of both suites range between 3.0 and 2.93 Ga and proposed a two -stage crustal growth model for the northern Ntem Complex. A Paleoarchaean Rb -Sr age of ~ 3440 Ma was reported for charnockite gneiss from Banded Series in the Andom region (Delhal and Ledent, 974) . However, no attempt has been previously made to determine zircon ages from rocks of the Banded Series. In this paper, we report SHRIMP U -Pb zircon ages from charnockites occurring near Ambam, along with a granite intrusion from the Intrusive Series.
SAMPLE DESCRIPTIONS AND GEOCHEMISTRY
Analysis was conducted on two samples of charnockite (CA09, CA080) and one granite sample (CA009). Sample (CA09) was collected from the Ngom area, north of Ambam and sample (CA080) was taken from the Akom Bikak area, east of Ambam (Fig.) . Both localities are within the Banded Series. Sample (CA009) was obtained from the Adzap area within the Intrusive Series (Fig. ) .
After crushing in a metal jaw crusher, all samples were grounded in an agate ball mill. Major element analyses were carried out with an X -ray Fluorescence (XRF) (RIGAKU RIX -3000) at National Institute of Polar Research, Japan. The analytical procedure followed the methods by Motoyoshi and Shiraishi (995) . REE and selected trace elements were analyzed at the Activation Laboratories Ltd. (Ancaster, Ontario, Canada) using the inductively coupled plasma -mass spectrometry (ICP -MS). Whole rock compositions of these rocks are listed in Table . The Adzap granite (CA009) is a mylonitized medium -grained granite composed mainly of plagioclase, quartz, and alkali -feldspar. Minor amounts of hornblende, augite, zircon, apatite, and opaque minerals are also found. In places, the phenocrystic augite crystals were replaced by amphibole, which in turn was altered to secondary chlorite. The granite intrudes tonalite (Fig. 2a) , which is foliated and contains mafic enclaves with a thin reaction zone (about 5 cm thick). The granite is conspicuously deformed showing streaky recrystallized quartz. The contact between the host rock and the intrusive granite is marked by an alignment of ferromagnesians minerals (amphibole and biotite). The granite exhibit highly fractionated chondrite -normalized REE pattern (La N /Yb N = 57.4) with a positive Eu anomaly (Eu/Eu * = 5.09; Eu/Eu
: Taylor and McLennan, 985) ( Table 1 ). The rock occupies the granite field of the AnAb -Or normative diagram of O'Connor (965).
The Ngom sample (CA09) was taken from a wellfoliated charnockite portion ("D" in Fig. 2b ), which contains elongated amphibolite xenoliths ("E" in Fig. 2b ), both of which exhibit a shallow SE -dipping foliation. The charnockite is composed of plagioclase, alkali -feldspar, hypersthene, augite, and small amounts of biotite, zircon, apatite, sphene, and opaque minerals. This sample exhibits moderately fractionated chondrite -normalized REE pattern (La N /Yb N = 26.9) with low positive Eu anomaly (Eu/Eu * = 2.3) ( Table ) , and plots within the granodiorite field of the An -Ab -Or normative diagram (O'Connor, 965) . In a thin section, made across the contact between an amphibolite xenolith and the host charnockite, a reaction zone surrounding the xenolith is characterized by the appearance of newly formed clinopyroxene by dehydration reaction of hornblende (Fig. 2c ). This feature clearly indicates that the magmatic (charnockitic) host has provided heat to the mafic xenolith resulting in dehydration and transformation reaction of amphibole to clinopyroxene (Fig. 2c ). Based on this observation, we conclude that the Ngom sample (CA09) is a magmatic charnockite.
The Akom Bikak sample (CA080) is a charnockite with a moderate to steep SSE dipping foliation. The rock shows equigranular texture and consists mainly of quartz, alkali -feldspar, antiperthitic plagioclase, and small amounts of garnet, augite, hypersthene and trace amounts of zircon, apatite, and opaque minerals. The sample has a relatively flat chondrite -normalized REE pattern (La N /Yb N = 2.5) with negative Eu anomaly (Eu/Eu * = −0.54) ( Table  1 ). The rock occupies the granodiorite field of the An -Ab - 
GEOCHRONOLOGY
SHRIMP U -Pb analysis of zircon from the three samples was conducted at the SHRIMP II facility of the National Institute of Polar Research, Tokyo. Zircon crystals were extracted using standard separation techniques involving crushing, water table settling, magnetic separation, and handpicking. Representative crystals were picked under a binocular microscope, mounted in epoxy, polished and coated in high -purity gold. Sub -grain ion beam analysis of zircon with complex internal zoning requires careful attention to spot positioning, so backscattered electron and cathodoluminescence (CL) imaging was performed with a Scanning Electron Microscope before and after analysis, to identify spot positions overlapping multiple growth zones, grain edges, cracks or damaged zircon. Analytical procedures follow those described by Shiraishi et al. (2008) . Data were collected in seven sets of mass scans, with standard zircon analyzed after every four unknown analyses. All measurements on zircon were corrected for common Pb content using measured 204 Pb and the Stacey and Kramers (975) model for ages approximating those of standard and unknown zircon ages (as per Ludwig, 200) . Abundance of U was calibrated against Pb ages for pooled data are provided in the Tera -Wasserberg plots. Errors on individual spot ratios and ages are quoted at sigma, whereas pooled ages and Concordia intercept ages are quoted at 95% confidence levels. Representative CL images of analyzed zircons are presented in Figure 3 . Analytical data are presented in Table 2 and plotted on the Tera -Wasserburg Concordia diagrams (Fig. 4) The Adzap granite (CA009) yielded only five zircon grains for analysis. Most grains are subhedral, about 00 µm wide and 200 µm long, with moderate to high CL oscillatory -and sector -growth zoning surrounded by high -CL overgrowths (less than 20 µm thick) (Fig. 3a) . A single grain fragment (grain 5, Fig. 3b ) has a prismatic high -CL core with oscillatory -zoned low -CL margins, and a terminal overgrowth of low -CL, unzoned zircon. This in turn is surrounded by a very thin high -CL rim. Analyses on grains -4 have U from 32 to 94 ppm, and Th/U values from .28 to 2.08. Excluding analyses 3. and 4.2 which are reverse discordant for unknown reasons, four analyses on three grains yield a Concordia age of 2853 ± 2 Ma (MSWD = .3, probability of concordance 0.34, Fig. 4a Pb age of 3477 ± 9 Ma (Fig. 4a ). An analysis on the terminal low -CL overgrowth has strongly discordant age and can not be easily interpreted. However, the difference in ages and textures between this and the four magmatic grains suggests that grain -5 is xenocrystic, with oscillatory zoning suggesting a (different) magmatic origin for the core.
Zircon grains from the Ngom charnockite (CA09) are typically elongate, 00 µm wide and 250 µm long, and anhedral to subhedral. Internally, rounded low -CL oscillatory -zoned cores are surrounded by high -CL overgrowth (Figs. 3c and 3d ). Growth zoning in cores are truncated by overgrowths and are recrystallized in patches. Overgrowths exhibit only weak sector zoning. Analyses of high -CL overgrowths have U contents that range from 73 to 9 ppm, and Th/U values from 0.9 to .00. Excluding discordant analysis ., 4 analyses from 3 high -CL overgrowths yield a Concordia age of 2883 ± Ma (MSWD = .0, probability of concordance 0.05, Fig. 4b ) Pb. Error in standard calibration was 0.22% for CA009 and CA09, 0.26% for CA080 (not included in above errors but required when comparing data from different mounts). Pb age of 2879 ± 2 Ma (MSWD = 0.39). Uniform, subequal U and Th contents are consistent with a well -equilibrated, magmatic origin, and this age is interpreted as that of the crystallization of the charnockite. In contrast, U content in core analyses varies from 263 to 2627 ppm, and Th/U values from 0.08 to 0.96. Ages from the cores are mostly discordant, lying along a loose array between ~ 3.4 Ga and .0 Ga (Fig.  4b) . Core analyses .3 and 0. are concordant, with differing ages of 3399 ± 6 Ma and 3332 ± 5 Ma (Table 2 and Fig. 4b ). The variability in core ages, textures and composition suggests a mixed origin, and they are interpreted as being xenocrystic. The presence of oscillatory zoning indicates magmatic origins for most of the zircon cores. The greater occurrence of discordance in core analyses may be attributable to higher U contents, and therefore higher susceptibility to Pb loss through metamictization, weathering and/or alteration by hydrothermal activity.
Zircons from the Akom Bikak charnockite (CA080) are few and diverse in morphology. Most are subhedral and about 00 µm wide and 200 µm long. They are composed mostly of high -CL zircon with weak to strong oscillatory growth zoning, with or without rounded cores of unzoned or patchy low -CL zircon (Figs. 3e and 3f) . Several grains have extremely thin rims and internal patches of low -CL, unzoned zircon (Fig. 3e) . Grains and 4 are smaller (<00 µm), rounded, and composed of unzoned low -CL zircon. Analyses of high -CL zircon have U contents of 6 -280 ppm and Th/U values of 0.3 -0.70. Excluding discordant analyses 3.2, 5., 5.2 and 6., 4 analyses of high -CL zircon from 2 grains yield a Concordia age of 3266 ± 5 Ma (MSWD = 0.9, probability of confidence=0.68, Fig. 4c ) with a mean 207 Pb/ 206 Pb age of 3266 ± 5 Ma (MSWD = 0.39). As with the previous samples, this age from high -CL, oscillatory -zoned zircon is interpreted as the time of crystallization of the charnockite. Analyses of low -CL zircon have variable but high U contents (960 -389 ppm), Th/U values below 0., and discordant ages (Fig. 4c) . Patchy zoning is visible in spots 6.2 (Fig. 3e ) and 7., whereas analyses ., 4. and 5.3 are on unzoned zircon. The latter three analyses lie along a Model linear array that intercepts the Concordia at 2906 ± 2 Ma and 644 ± 20 Ma (MSWD = 0.3) (Fig. 4c) . Although there are insufficient data in the array to define meaningful ages, the upper intercept may represent the formation of high -U zircon, typical of that grown during high -T metamorphism (e.g. Hoskin and Schaltegger, 2003) .
DISCUSSION
The age relationships preserved in analyzed zircon grains provide important constraints for understanding the ther- mal and magmatic history of the Ntem Complex. Since all samples display some degree of high -temperature metamorphism, it is important to be able to distinguish zircon grown through the crystallization of magma from that produced by sub -solidus reactions during the metamorphism of the protolith. It is also important to distinguish magmatic (or protolithic) zircon from xenocrystic zircon that has survived entrainment in magma. In all three samples, zircon grains and overgrowths that have low U contents (<50 ppm), high Th/U values (>0.5), and weak to strong oscillatory zoning, have been attributed to growth during magmatic crystallization. Th/U values >0. are considered to be within the range of igneous zircons (Schaltegger et al., 999; Hoskin and Black, 2000; Rubatto et al., 200; Rubatto, 2002; Hoskin and Schaltegger, 2003) . Harley et al. (2007) argued that Th/U values alone are not enough to decide whether a zircon is of metamorphic or of magmatic origin, since they identified some metamorphic zircon crystals having Th/U values over 0.. Similarly, Möller et al., (2003) reported that Th/U values in metamorphic zircon overgrowths are comparable to their magmatic zircon precursors. However, in both case such zircon growth is associated with a high degree of local anatexis. Such metamorphism is not widely observed in the Ntem Complex. High -CL zircon overgrowths from sample CA09 lack clear oscillatory zoning, and may be metamorphic. Nevertheless, structural and petrological features suggest that deformation is syn -to post -magmatic affecting both mafic xenoliths and the charnockitic host. The marginal dehydration of amphibolite xenoliths is attributed to heat provided by a charnockitic magma.
The zircon ages of 2853 ± 2 Ma for CA009 and 2883 ± Ma for CA09 are interpreted as the crystallization ages of the Adzap granite and the Ngom charnockite, respectively. The growth of high -U metamorphic zircon in sample CA080 may have occurred at a similar time (~ 2.9 Ga). Comparable ages have been reported from the northern Ntem Complex (Shang et al., 2004b; Tchameni et al., 2004) . In particular, these ages correspond to those from charnockites in the Intrusive Series of the Ntem Complex (Pouclet et al., 2007) .
The 3266 ± 5 Ma age of the Akom Bikak charnockite (CA080) is significantly older than previous age estimates of charnockitic magmatism. Delhal and Ledent (974) reported a ~ 3440 Ma whole rock Rb -Sr age from charnockitic gneiss in the Andom region of the southern Ntem Complex; however, the reliability of this age is unclear. Elsewhere in the Congo Craton, Rainaud et al. (2003) reported a 3225 ± Ma SHRIMP Pb -U zircon age from xenocrystic zircon in a lapilli tuff of the Mwashya Group, Central Africa Copper Belt, which was interpreted as proof of existence of a cryptic Mesoarchaean crust beneath the Katangan Sequence. The 3266 Ma Akom Bikak charnockite is the first direct and reliable age for such crust.
Xenocrystic zircon in our samples indicates the existence of even older crust in the Congo Craton. Concordant ages of ~ 3.3 and 3.4 Ga from the samples CA09 and ~ 3.5 Ga from the sample CA009 derive from xenocrystic zircon with igneous characteristics. The latter analysis (CA009 -5., 3477 ± 6 Ma) is the oldest radiometric zircon age ever reported from the Congo Craton. It is unclear whether xenocrystic zircon was derived from the crustal sources of later charnockitic magmatism, or was entrained during the ascent or chambering of such magmas. Regardless, the variety of Paleoarchaean ages preserved by zircon from these samples demonstrates the ancient and complex origin of continental crust in this section of the Congo Craton.
CONCLUSIONS
Analysis of zircon grains from two charnockitic and one granitic samples from the Ntem Complex demonstrates the timing and magmatic nature of these lithologies. The Akom Bikak charnockite (CA080) crystallized at ~ 3266 Ma, much earlier than the ~ 2883 Ma emplacement of the Ngom charnockite and other charnockites of the Intrusive Series. The present data suggest that the charnockite magmatism in the Ntem complex started earlier than ~ 2900 Ma, as was previously suggested (cf., Tchameni et al., 2004; Pouclet et al., 2007) . The Adzap granite (CA009) was emplaced later, at ~ 2853 Ma. Inherited ages of zircon cores in the samples (CA009 and CA09) range from 3.3 to 3.5 Ga, and indicate the involvement of Paleoarchaean magmatism in the development of continental crust that was incorporated into the Ntem Complex and the Congo Craton.
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